In a previous report results of a bicycle ergometer test of fitness in which the amount of work given every subject was kept constant have been described.' When the duration of exercise, the friction load, and the rate at which the bicycle was ridden were kept the same, regardless of the age or size of the adolescent, large numbers of the boys were unable to fulfill the conditions of the test. Among the smaller boys lower fitness scores were obtained and this suggested that the work load should be adjusted to the size of the subject. The present report describes a method of giving to adolescents a 'bicycle fitness test which is relatively rapid, which provides sufficiently strenuous but not excessively severe exercise, and which divides adolescents into size groups to each of which an appropriate work load can be given. No effort was made to devise a method of assigning an amount of work rigidly adjusted to each individual: it was considered more practical merely to divide the 165 boys, ranging in age from 13 to 20 years, into three groups on the basis of their body-surface area. By means of that relatively simple apportioning of the work load, fitness scores, whose variation from individual to individual was chiefly dependent upon the relative fitness of the individual and less upon differences in the severity of the work for each of them, were obtained. When one is testing large numbers, the time factor is important. The exercise period was reduced from 5 to 4 minutes without decreasing the severity of the test more than is desirable, and a study was made of the feasibility of counting the final recovery pulse at from 3 to 3.5 minutes instead of at from 4 to 4.5 minutes after exercise. It has been found possible by these changes to give each test in 7.5 minutes; if two observers can work together and if the recovery pulses are taken by hand, as many as 12 boys can be tested in an hour on one bicycle.
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Method
All available students at a summer school were studied. This group of 165 boys ranged in age from 13 to 20 years and in body-surface area from 1.06 square meters to 2.23 square meters (Table 1) . These boys were divided on the basis of previous studies' into three groups: Group I included all boys whose body-surface area was not greater than 1.74 square meters except that those who were 17 or more years of age were assigned to Group II; Group II included (a) all boys whose body-surface area was between 1.75 and 1.84 square meters, inclusive, (b) boys whose body-surface area was less than 1.75 square meters but whose age was greater than 16 years, and (c) those boys whose body-surface area was more than 1.85 square meters but whose age was less than 15 years; and Group III, all boys over 14 years of age whose body-surface area was greater than 1.85 square meters. All boys were asked to ride the same bicycle ergometer for 4 minutes at a rate of 20 miles per hour, but the friction load for Group I was adjusted to 3.5 pounds, for Group II to 4 pounds, and for Group III to 5 pounds. During the exercise and subsequent recovery period a continuous heart rate recording was taken on a Guillemin cardiotachometer. Physical fitness scores were calculated by means of the fitness index formula.2
The division into groups on the basis of body-surface area is based on our previous experience with this type of testing within this age group. It was felt to be wise to make some exceptions to the body-surface area classification for certain of the older boys whose stature was small and also for some of the younger boys who had obviously grown extremely rapidly. 18 miles per hour, and two 19 miles per hour. When the weight load was kept constant, regardless of size or age, and the exercise kept up for 5 minutes, over 40 per cent of a similar group of boys were unable to maintain 20 miles per hour; 7 per cent of that group became nauseated.' There was neither nausea nor signs of excessive fatigue under the conditions of the present test. Two boys who were very homesick and who had come to the test without breakfast were nauseated but they have not been included in this group.
The increased practicajbility of these conditions over those previously used is obvious. In order properly to assess fitness, however, it is necessary to be certain that the test work cannot be maintained in a steady state: to determine fitness for hard work it is essential that the test itself be strenuous. Heart rate recordings (Table 2) indicate that the work was sufficiently strenuous so that the aver- Ratesper, age heart rate was over 160 per minute during the interval between 1.5 and 2 minutes after exercise commenced, and rose to over 170 per minute during the last 30 seconds of exercise.
Only 29 of the 165 boys had heart rates which did not increase during the last two intervals; the average increase from the 1.5 to 2 minute to the 3.5 to 4 minute interval for all boys, regardless of group, was 7.2 beats per minute (Table 2a) . Five of the 29 boys, all in excellent condition, had heart rates of less than 160 at the 1.5 to 2 minute interval, but all of the others whose rate did not increase during the last two minutes of exercise had heart rates of over 160 at the 1.5 to 2 minute interval, and 17 of these had heart rates of over 170 per minute. The 5 boys who had the lowest heart rates during the 1.5 to 2 minute interval were all in excellent condition; all of these showed an increase in maximum rate during the following minutes of exercise (Table 3) .
These data and our observation of the subjects at work indicate that the conditions of the test were sufficiently severe. Table 4a furnishes data on the range and average of heart rates during the recovery period. Number varying more than 3 points any method 4 2 6 3. Equality of method of apportioning work. The adjustment of the work load, according to the body-surface group to which the subject belonged, has been shown to avoid caus- The calculation of average fitness indices for body-surface groups within Groups I, II, and III (Table 6) suggests that it was the larger boys in Group I who raised their group average and the smaller boys in Group III who depressed it. The relative importance of size and fitness in such a series is difficult to evaluate-the 7 boys in Group I who had scores of 80 or better average only slightly more (1.64 (b) Boys whose body-surface area is less than 1.75 square meters but who are 17 years or more of age.
(c) Boys whose body-surface area is more than 1.90 square meters but who are not 16 years of age.
Group III-All boys whose body-surface area is 1.90 or more square meters except those who are not yet 16 years of age. Summary 1. A method of testing the dynamic physical fitness of adolescents on a bicycle ergometer is described and criteria are suggested for the adjustment of the work load to compensate for the variations of size within members of this age group.
2. The practicability of the conditions of this test is evidenced by the fact that only 4 of the 165 boys tested were unable to fulfill its requirements.
3. That the test conditions were sufficiently severe so that a valid measure of fitness for strenuous work could be obtained is indicated by the height of the individual's heart rates during exercise, by the fact that all but S of them had a heart rate of more than 150 during exercise, and by the wide variations in fitness scores which were found.
4. Calculations of fitness indices upon three heart rates taken during the first 3.5 minutes after exercise were found to agree closely with those utilizing heart rates taken 1 or 2 minutes later in the recovery period.
5. Evidence is given to indicate that apportionment of the work load on the basis of body-surface area can yield fitness scores which permit a valuable comparison between individuals of different size.
